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* NOTICES * 

JFO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell which changes including the conductive **** film containing the electrode of at 
least one body of at least one sheet by which etching processing was carried out. 
[Claim 2] It is the fuel cell according to claim 1 characterized by for the film containing at least one 
layer, for one layer being the dielectric layer of at least one layer, and a conductive layer of at least one 
layer even if this ** cannot be found, for this dielectric layer containing silicon as the option, and this 
conductive layer containing suitably at least 1 matter chosen from the group which is an option and 
changes with gold, aluminum, platinum, and a conductive organic substance. 

[Claim 3] The fuel cell according to claim 1 characterized by including at least one sort of catalysts 
further. 

[Claim 4] It is the fuel cell according to claim 1 characterized by including the support substrate of at 
least one body further in order to support a film, and this support substrate including at least one fuel 
path suitably. 

[Claim 5] It is the manufacture approach of the **** film by which etching processing was carried out. 
The step which offers a support substrate, Step which forms a film on a b this support substrate It 
changes including the step which offers a pore by etching processing in c this film. Suitably It is the 
manufacture approach characterized by including further the step which carries out etching processing of 
said support substrate, and said film containing suitably at least one layer chosen from the group which 
changes by the conductive layer of at least one layer, and the dielectric layer of at least one layer. 
[Claim 6] It is the fuel cell which is a fuel cell which changes including the **** electrode of the silicon 
base which etching processing was carried out and was anode-plate— ization-processed, and is suitably 
characterized by including at least one sort of catalysts further. 

[Claim 7] It is the manufacture approach of the **** electrode of the silicon base. Step which offers a 
silicon base substrate Step which carries out etching processing of the 1st [ at least ] page of b this 
silicon base substrate The manufacture approach which changes including the step which anode-plate— 
ization-processes this silicon substrate by which c etching processing was carried out, and forms a pore 
in this silicon base base material. 

[Claim 8] It is the approach of carrying out embossing processing of the substrate. The step which offers 
a support substrate, Step which forms a film on a b this support substrate The step which carries out 
patternizing processing of the c this film, Step which offers d another substrate In e this another 
substrate, it contains with the step which carries out embossing processing of the pattern of said film, 
and changes. Suitably Said patternizing processing is an approach characterized by including at least one 
step chosen from the group which changes at the step which adds the matter to said film, and the step 
which extracts the matter from this film. 

[Claim 9] It is the manufacture approach of a mold. The step which offers a silicon substrate, step which 
carries out patternizing processing of the b this silicon substrate c this silicon substrate and the flexible 
matter are contacted — making — a pattern — this — with the step which the flexible matter is made to 
imprint It is the approach which changes by ****** and is characterized by including at least one step 
chosen from the group which changes at the step at which this patternizing processing adds the matter to 
said film suitably, and the step which extracts the matter from this film. 

[Claim 10] It is the combination experiment approach. Step which offers the matter which contained the 
silicon base material for manufacture of a fuel cell Step which offers two or more fuel cells on b this 
silicon base material How to change including the step which tests c this fuel cell. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Explanation of related application This application asserts the U.S. temporary application 60th of 
application / priority of No. 132,909 "the minute fuel cell based on a flat tip finger-like electrode" on 
May 6, 1999. 
[0002] 

governmental access the [ which was supplied with the United States government by the United States 
Department of Energy / agreement ] — it has the access based on DE-AC04-94AL No. 85000. 
[0003] 

Background of invention Field of invention (technical field) 
The invention in this application relates to a fuel cell and the film. 
[0004] 

The outline of invention (disclosure of invention) 

The invention in this application relates to a new fuel cell, its porous material, and those manufacture 
approaches. The invention in this application relates also to the new embossing approach and the casting 
method of an ingredient. The invention in this application relates also to technique to put together for a 
quick test further. 
[0005] 

[Problem(s) to be Solved by the Invention and Means for Solution] 

In 1 suitable example, the foel cell of the invention in this application contains at least one conductive 
porosity film by which etching processing was carried out. This film contains at least one electrode, and 
contains at least one layer further as the option. In 1 suitable example, the layer contains the dielectric 
layer of at least one layer, and the conductive layer of at least one layer as the option. This dielectric 
layer contains silicon as the option, and this conductive layer is an option and contains at least one 
ingredient chosen from the group which changes with gold, aluminum, platinum, and a conductive 
organic material. 
[0006] 

In 1 suitable example, the fuel cell of the invention in this application includes at least one sort of 
catalysts. In 1 suitable example, the fuel cell of the invention in this application contains at least one 
support substrate for film support, and the support substrate includes at least two fuel paths suitably. 
[0007] 

The invention in this application also offers the manufacture approach of the porosity film by which 
etching processing is carried out. This approach contains the step which offers a support substrate, the 
step which forms a film on a support substrate, and the step which etches a hole into a film. The step 
which etches a support substrate is included further suitably. The film contains suitably at least one layer 
chosen from the group which changes by the conductive layer of at least one layer, and the dielectric 
layer of at least one layer. 
[0008] 

The invention in this application also offers the fuel cell containing the porous electrode of the silicon 

base etched and anodized. This fuel cell includes at least one sort of catalysts suitably. 

[0009] 

The invention in this application offers the manufacture approach of the porous electrode of the silicon 
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base. This approach contains the step which offers the substrate of the silicon base, the step which 
carries out etching processing of the 1 st [ at least ] page of a silicon base substrate, and the step which 
anodizes the silicon base substrate by which etching processing was carried out, and makes a pore form 
in a silicon base substrate. 
[0010] 

The invention in this application offers the embossing art of a substrate. This approach contains the step 
which offers a support substrate, the step which form a film on a support substrate, the step which 
patternize a film, the step which offer the 2nd substrate, and the step which carry out the embossing 
processing of the property of a film into the 2nd substrate, and a patternizing step contains suitably at 
least one step chosen from the group which changes at the step which adds the matter to a film, and the 
step which extract the matter from a film. 
[0011] 

The invention in this application offers the manufacture approach of a molding object. This approach 
contains the step which offers a silicon substrate, the step which patternizes a silicon substrate, and the 
step which contacts a silicon substrate to the flexible matter, and patternizes that flexible matter. 
Suitably, the patternizing step contains at least one step chosen from the group which changes at the step 
which adds the matter to a film, and the step which extracts the matter from a film. 
[0012] 

The invention in this application offers the combination laboratory procedure containing the step which 
offers the ingredient which manufactures the fuel cell containing a silicon substrate, the step which 
offers two or more fuel cells on a silicon substrate, and the step which tests a fuel cell. 
[0013] 

In 1 suitable example, the fuel cell of the invention in this application can operate at an elevated 
temperature. For example, almost at least 1 00 degrees C or more can operate. In the 1 suitable example 
of the fuel cell of the invention in this application, an anode plate and cathode have mutually different 
surface area which amends a fuel property in option. 
[0014] 

The main object of the invention in this application is compact, and is fulfilling the need of a durable 

fuel cell. 

[0015] 

The main advantage of the invention in this application is smaller than the conventional fuel cell, and is 

offering a fuel cell with high endurance. 

[0016] 

The obj ect, an advantage, and other the new descriptions and availability of the invention in this 

application are indicated in detailed explanation of the following using a drawing. 

[0017] 

[Embodiment of the Invention] 

The attached drawing is illustrating some examples of the invention in this application. It does not have 
the intention of definition for these examples only for the purpose of explanation of the invention in this 
application. 
[0018] 

Explanation of a suitable example (the best embodiment of invention) 

The invention in this application relates to a fuel cell and the new membrane for fuel cells. Another 
example is related with the porous layer formed of etching processing of a wafer about the porosity film 
film especially with a suitable new example. The "wafer film" and the "thin layer film" of this another 
example are indicated below. 
[0019] 

The fuel cell of the invention in this application is offered with a variegated gestalt. A bipolar gestalt and 
a flat tip gestalt are included in this gestalt. Generally, the bipolar gestalt contains the proton shift matter 
installed between an anode plate and cathode, and the flat tip gestalt contains the proton shift layer 
which covers a layer including at least one anode plate and at least one cathode. A bipolar gestalt is 
sandwich structure essentially and the flat tip gestalt includes the sandwiches gestalt as the option. The 
bipolar gestalt contains at least two wafers essentially, and the flat tip gestalt contains at least one wafer. 
For example, in 1 suitable example of the fuel cell of a flat tip gestalt, one wafer includes the negotiation 
way for hydrogen fuel and an oxygen fuel. With the flat tip gestalt of example of another, the negotiation 
way of hydrogen fuel, an oxygen fuel,, or other fuels is offered using at least two wafers. 
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[0020] 

In the 1 suitable example, the flat tip gestalt fuel cell contains the porosity thin layer film. This thin film 
contains the hole offered for example, by etching processing. This film contains gold and platinum 
further. Gold acts as electric conduction child matter, and platinum acts as a catalyst. In such the 
example, a mask is used, gold is selectively applied to the field of a thin film (plating), and it is 
selectively applied to a part of field where still more nearly another mask was used and platinum was 
covered with the gold of a thin film. This thin film includes selectively at least one anode plate and at 
least one cathode. Needless to say, in the bipolar fuel cell, the thin film includes at least one anode plate 
and/or at least one cathode as the option. 
[0021] 

The fuel cell of the invention in this application by 1 suitable example contains the porosity silicone film 
of at least one sheet. The porosity silicone film of the invention in this application is offered by etching 
processing. For example, etching processing of the 1 st page of the silicon wafer which the silicon 
carbide thin film has pasted up is carried out, conductive silicon is exposed and etching processing of the 
2nd page is carried out by the approach containing for example, bosh reaction ion etching. Etching with 
a depth of about 1 micron is performed to the 1st page, and etching with a depth of less than about 50 
microns is performed to the 2nd page. The exposed silicon is made ****by**** silicon anode plate- 
ized processing. About 50-micron **** silicon field offered between the 1st page and the 2nd page 
contains porous membrane. This film can be coated with a catalyst. In a suitable example, a fuel cell 
makes two platinum coating porosity wafers film whose ** proton layer is pinched pass a fuel, and it is 
provided with it. 
[0022] 

The bipolar device 40 suitable for the activity as a fuel cell contains the electrolyte layer 46 pinched by 
an anode plate 42 and cathode 44 as shown in drawing 1 . Generally this device 40 operates in the two 
modes. It is in fuel cell mode and electrolyte mode. In fuel cell mode, hydrogen and oxygen are 
consumed and water and energy are generated. In fuel cell mode, energy can be used as potential 
impressed to an anode plate 42 and cathode 44. In electrolyte mode, water and energy are consumed and 
oxygen and hydrogen are produced. In electrolyte mode, energy is impressed to an anode plate 42 and 
cathode 44. Diffusion and/or the haulage gestalt of an element are a design matter in any mode. The 
invention in this application is within the limits with which it is not limited to hydrogen gas and an 
oxygen gas fuel, but the invention in this application assumes a methanol and other fuels (it supplies 
with a solid-state, a gas, and/or a liquid) to be. 
[0023] 

The schematic diagram showing diffusion of water, hydrogen, and oxygen is illustrated by drawing 2 a 
and drawing 2 b. Drawing 2 a shows the cross section of an electrode 60, and drawing 2 b is illustrating 
diffusion around [ particle 68 ] one body. The front face of the film 66 is provided with the layer of the 
platinum catalyst 64 carried out support 62 with carbon as drawing 2 a showed. In this example, the film 
66 contains the NAFION matter (E.I.du Pont de Nemours& Co., Delaware, porosity plastics matter) 
which passes the aquosity phase 70 containing water and makes a hydrogen atom (proton) carry. Of 
course, the invention in this application is not limited to the NAFION matter. Therefore, other matter 
which can carry a hydrogen ion, especially the matter which has endurance in a nonaqueous nature solid 
electrolyte list to the temperature of 100 degrees C or more are convenient. The silicon base ingredient 
containing an organic substance including for example, a proton donor is contained in other suitable 
matter. Drawing 2 b is illustrating haulage of the proton and oxygen which passed the aquosity phase 70 
to the catalyst 64 which forms water. 
[0024] 

Drawing 3 is a plot showing the relation between a fiiel cell and current reinforcement. In a "perfect" 
fuel cell, to current reinforcement, cell voltage is fixed and is obtained by breaking a free electron by the 
product of the number of the carried electrons, and a Faraday constant. Actually, cell voltage is not fixed 
to the range of current reinforcement. Cell voltage decreases even to the minimum value which 
approaches zero from a theoretical value (for example, competitive reaction loss is included) when 
current reinforcement is increased. First, cell voltage decreases by activity loss by the motion factor. 
Next, ohm mold loss serves as the main force by high current reinforcement, and the further drop of cell 
voltage occurs. The diffusion or concentration loss by after that still higher current reinforcement serves 
as the main force. According to the invention in this application, the new fuel cell containing the new 
matter conquers the factor which draws the falling cell voltage. 
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[0025] 

One suitable example of a flat tip fuel cell is illustrated by drawing 4 . In this example, the flat tip fuel 
cell 80 contains the array 82 of the ** proton film 84, the anode plate in a contact condition, and 
cathode. In this example, an array 82 is in hydride 86 source and a contact condition further, and the film 
84 is in cap 88 and a contact condition. In 1 suitable example, the cell contains the hydride 86 with 
which an array 82 is arranged, the proton conductor 84 is stationed, and the cap 88 is arranged. The 
invention approach of manufacturing the fuel cell of the invention in this application makes such a cell 
manufacture using the common ingredient at semiconductor industry, an approach, and equipment with 
the multichip module gestalt or sheet gestalt containing two or more fuel cell modules 90. The flat tip 
fuel cell illustrated by drawing 4 eliminates cap 88, and can improve it as the option which arranges the 
counter electrode array 82 on a membrane layer 84, and offers a sandwiches gestalt. Utilization of the 
bipolar gestalt containing one array which acts as an anode plate, and another counter electrode array 
which acts as cathode is also in the assumption of the invention in this application. 
[0026] 

In 1 suitable example, the fuel cell includes flat tip structure. The example of such a fuel cell 1 00 is 
illustrated by drawing 5 . As shown in drawing 5 , this cell includes the silicon cap 102. This cap 102 
includes the fuel negotiation way 104, for example, passage. In this example, the cap 102 contains at 
least two independent paths 104 for hydrogen, for example, an object, the object for oxygen, or the 
object for air. The porosity matter 106 covers the negotiation way 104. The porosity matter is adjoined, 
or it is carried and the catalyst bed of at least one sheet exists. In this example, a catalyst bed forms the 
catalyst electrode 108. In the suitable example, this at least one catalyst electrode 108 contains platinum. 
A fuel passes diffusion and/or the porosity matter 106, and is carried, and at least one platinum anode 
plate electrode 108 (for example, hydrogen fuel) and at least one platinum cathode electrode 108 (for 
example, oxygen fuel) are reached, for example, potential is generated between water, and an anode 
plate electrode and a cathode electrode. At least one electrolyte matter 110 and 112 and the coolant 1 14 
are further illustrated by drawing 5 . One of the layers of these that can control membranous moisture, or 
an additional layer is the assumption range of the invention in this application. Moisture control is an 
accessory when the NAFION film is used. It is because the film ingredient of this class uses moisture for 
proton haulage. In another example of the invention in this application, the proton handling for which it 
does not depend on moisture is used. Such film operates with operating temperature typically higher 
than the film of a NAFION class. 
[0027] 

The example with various electrode gestalten of the invention in this application is illustrated by 
drawing 6 a, drawing 6 b, and drawing 6 c. As shown in drawing 6 a, the electrode array 120 includes 
the porosity film cathode 122 and the porosity film anode plate 124. In 1 suitable example, these films 
122 and 124 contain platinum. Each width of face of four guide pegs of each electrode is about 5 
microns in the 1 suitable example. The invention in this application is not limited to the anode plate and 
cathode of the same size and/or a dimension. For example, the anode plate field contains an area 
narrower than a cathode field as the option. 1 suitable example — setting — an anode plate field — an 
option » about [ of cathode ] — about [ 1/2 to ] — 1/10 of area is included. One example which included 
the anode plate of a bigger area than cathode depending on the fuel type is assumption within the limits 
of the invention in this application. As drawing 6 b and drawing 6 c show, an electrode is offered in 
juxtaposition, a serial or a mutual gestalt, and the combination of both them with an option. 
[0028] 

Two-layer [ of the porous electrode 140 of the silicon base of the invention in this application ] or 
bipolar structure is illustrated by drawing 7 . According to this example, the front face of the silicon 
wafer containing porous membrane 144 is provided with the platinum catalyst 142. The ** proton matter 
146, for example, NAFION, can be arranged in the state of the platinum catalyst bed 142 and contact. 
Furthermore, the silicon wafer of the same structure 148 is arranged in the state of the porosity matter 
146 and contact as an option. In this example, one porosity wafer by which platinum coating was carried 
out acts as an anode plate, and the porosity wafer with which platinum coating of another side was 
carried out acts as cathode. From a rear face, hydrogen gas passes an anode plate gas diffusion electrode, 
and conduction is carried out. Respiration of the cathode is carried out and it makes waste water 
discharge from an electrode through a rear face. 
[0029] 

The cross section of the flat tip silicon fuel cell of 1 suitable example of the invention in this application 
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is illustrated by drawing 8 . This cell 160 contains two silicon wafers 166 and 168 including the path 162 
of hydrogen, and the path 164 of air. Micro processing is carried out, for example, it both pastes up, and 
two wafers 166 and 168 form the negotiation ways 162 and 164 (enlarged drawing of drawing 8 ). A 
level arrow head expresses a meandering path including the meandering path shown in drawing 9 and 
drawing 10 . The up silicon wafer 168 and one are provided with the layer containing the pore 170, 
catalyst, and charge collector 1 74 by which etching processing was carried out, and it touches the quality 
172 of the proton intersection barter, for example, contains a proton exchange polymer. In the 1 suitable 
example, the charge collector contains gold and the catalyst contains the platinum offered on the **** 
gold plate electrode. 
[0030] 

Drawing 9 is provided with the detail top view on the background of the top wafer of the flat tip silicon 
fuel cell by 1 suitable example of the invention in this application. This example includes the outlet (not 
shown) of hydrogen as the option with the inlet of hydrogen 180. INTAPOZU [ the hydrogen gas 
included in a cell contacts at least one anode plate 182, and / at least one respiratory cathode 184 ] 
between anode plates 182. Have exposed, and at least one cathode 184 makes air caught, and is water 
permeability. In 1 suitable example, at least one anode plate and at least one cathode have each gangway 
width of about 40 microns, and have separated cathode and an anode plate path by width of face of about 
25 microns by the barrier. In 1 suitable example, this barrier is a dielectric barrier. Of course, an anode 
plate and cathode width of face are adjustable as an option. This change extent is [ be / it / still larger ] 
good in it being small, when the width of face of an anode plate and cathode is not necessarily equal. 
The enlarged drawing of the cell shown in drawing 9 is illustrated by drawing 10 . The invention in this 
application is not limited to such a meandering gestalt. A spiral and other configurations are assumption 
within the limits of the invention in this application. Drawing 1 1 shows 18 cells on the wafer of one 
body. The invention in this application also enables manufacture of a cell with a different property. 
Therefore, even if the same thing may also be different, grouping is carried out as the option, and all 1 8 
cells are separately scattering, they are not cared about. 

Silicon structure The silicon structure of the invention in this application is manufactured using the 
standard silicon processing technique in which the lithography technique etc. was used. Drawing 8 is 
illustrating 1 suitable example of the invention in this application. This contains the layer containing the 
silicon structure including a fuel path, and the pore offered by etching processing, for example, the thin 
layer film. In this example, the layer containing an etching hole contains the thin layer of the silicon 
nitride offered for example, on the wafer. In another example, a porous layer carries out pattern 
processing of the pore, by the processing which carried out reactive-ion-etching processing, for example, 
contained bosh reactive ion etching etc., patternizes and processes [ etching ] a silicon wafer, and is 
formed in a silicon nitride thin film from a background. In this another example, the side front and 
background of a wafer are etched and porous membrane is offered. The detail of the "wafer film" by this 
example of another is explained below using an example. Of course, a part of one example can be used 
also in other embodiments. 

Wafer film example The side front of the silicon wafer of 1 suitable example including lithography 
processing is carried out in different processing from a background. Such processing is illustrated by 
drawing 12 a (table) and drawing 12 b (flesh side). 
[0031] 

Side front processing The art illustrated to drawing 12 a A clean wafer is offered. By chemistry 
deposition (CVD) processing or other suitable processings the film of about 0.5 -micron thickness For 
example, the step which carries out a deposit to wafers, such as other films which can be equal to anode 
plate-ized processing with a silicon carbide film or hydrogen fluoride, The step which carries out the 
deposit of the photoresist (PR) layer to a film, PR layer For example, the step which carries out masking 
processing by about 1cm circular array, The step which exposes PR layer by which masking processing 
was carried out for about 6.5 seconds, the step which develops PR layer, the step which washes 
developed PR layer, and the step which etches a stratified wafer by reactive ion etching (RIE) are 
included. 
[0032] 

Background processing The approach currently illustrated by drawing 12 b Offer a clean wafer, for 
example, it is made to rotate for about 30 seconds by about 3500 rpm. For about 3.5 minutes, carry out 
baking processing at about 1 10 degrees C, and the deposit of the PR layer is carried out. Before shifting 
to the following step, it waits at least for about 1 hour. Circular and/or a polygon, For example, masking 
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processing (this masking processing includes making the mark on the side front of a wafer adjust a 
mask) is carried out with the mask containing the array of a hexagon. Expose masked PR layer for about 
10 seconds, develop PR layer for about 2.5 minutes for example, with about 4:1 AZ type developer, 
wash PR layer, and a stratified wafer is etched by bosh reactive ion etching. For example, the step which 
makes between the side fronts of a pore and backgrounds which were offered about 1 00 microns from 
about 50 microns is included. Bosh reactive ion etching which is the last step includes mutual polymer 
deposition processing and etching processing as the option, for example, removes a polymer not from a 
vertical plane (side-attachment-wall side) but from the level surface. Drawing 13 is the electron 
microscope top view of the wafer etched into the hexagon. Drawing 14 a and drawing 14 b are the 
electron microscope side elevations of the wafer etched into the hexagon. 
[0033] 

Anode-plate-izing (anode-izing) 

A wafer is anode-plate— ization-processed after a side front and a background are processed. In the 1 
suitable example, anode plate-ization contains the step which anode-plate-izes about 80mA [/square ] 
centimeter over sufficient time amount to reach the pars basilaris ossis occipitalis of the background hole 
into which it is about 1:1 solution of about 49% of the weight of hydrogen fluoride, and ethanol, and the 
pore was etched. Typically, a pore grows in a part for about 2.6-micron/with a 0.01 ohm-cm-N mold 
wafer. 
[0034] 

Side front catalyst deposition In the 1 suitable example, the deposit of the platinum is carried out by 
chemistry deposition processing of the platinum from platinum salting in liquid on the side front of a 
wafer. In the another example, sputtering is used, for example, the deposit of the platinum layer of about 
100 to about 300 ONGUSUTOROMU is carried out to **** silicon. 
[0035] 

Background ohm contact According to 1 suitable example of the invention in this application, the 
background of a wafer is provided with ohm contact. For example, the ohm contact containing about 
0.5-micron aluminum layer is offered by sputtering processing. 
[0036] 

Package In the 1 suitable example, a golden content conductivity epoxy resin is used and the ceramic 
package with which golden coating of the silicon electrode was carried out is pasted. It is provided for 
example, by vacuum evaporationo processing, about 0.5-micron gold evaporates, and the deposit of the 
golden coating of a ceramic package is carried out to a ceramic package. 
[0037] 

Film formation In the 1 suitable example of the invention in this application, coating of the film 
solutions, such as a BAFION solution, is carried out to each electrode at about 70 degrees C. Coating 
processing of the solution is carried out at an electrode until the membrane layer of about 10 to 50- 
micron thickness is formed. While a film solution is viscosity, both two electrodes are pressed and fuel 
cells, such as a bipolar fuel cell, are offered. 
[0038] 

The suitable example of the fuel cell shown in an accompanying drawing contains the honeycomb 
supporting structure, in order to raise reinforcement. Supporting-structure objects other than honeycomb 
structure are also in the assumption of the invention in this application. 

Thin layer film example The fiiel cell of 1 thin layer film example of the invention in this application is 
an option, and contains at least one new low stress thin film film. This film is for example, silicon nitride 
film. The film is the **** film by which contains conductive material, the dielectric matter, and/or both 
in the shape of a layer as the option, and etching processing was generally carried out. According to 1 
suitable example of the invention in this application, such thin film film is held like the hide of a drum at 
the edge. Such a film is offered for example, using low voltage chemical vacuum deposition (LPCVD). 
According to the invention in this application, a thin film is about 20 microns or less, is about 1 0 
microns suitably, and is about 5 microns or less the optimal. In the 1 suitable example, the thin film has 
the thickness of about 1 micron. In the 1 suitable example, pattern processing of the film is carried out 
for example, in the 2-micron pitch at the shape of a circle of the diameter of 1 micron. The same and/or 
the similar pore of size are offered by this pattern processing or masking processing. A pore is offered 
with the etching approach containing reactive ion etching (RIE). 
[0039] 

Drawing 15 is an about 50 times as many enlarged drawing as this, and is illustrating the cross section of 
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the cell 220 containing three electrodes 222 of the completed about 40-micron width of face. These 
electrodes contain the silicon nitride thin film of the about 1 -micron thickness etched into the pore of the 
diameter of about 1 micron in about 2-micron center. The dielectric barrier 226 of about 25-micron 
width of face exists in an inter-electrode field. These insulate an electrode electrically mutually. 
Moreover, it prevents that the hydrogen which reaches an electrode surface, for example from the 
background of a wafer, and oxygen are mixed. Although a ** suitable example uses a circular hole, the 
invention in this application is not limited to a circular hole. 
[0040] 

It is also easy to change the example of drawing 1 5 and to offer a cell like the bipolar plate of the usual 
fuel cell stack. For example, coating of the barrier in every other [ which was offered between an anode 
plate and cathode ] one is carried out by the conductive layer as the option. In the another example, the 
microswitch equipment which interconnects an anode plate and cathode selectively by output to desire is 
offered. Such output includes a series connection and/or parallel connection selectively. The 
microswitch equipment which controls the flow of a fuel is also assumption within the limits of the 
invention in this application. 
[0041] 

In 1 suitable example, etching processing is carried out at a thin film using reactive ion etching (RIE), 
and a pore offers artificial ******. A pore is an option and contains the circular section which contained 
the still bigger path and/or the still bigger pitch still smaller. Of course, a polygon hole and an ellipse 
hole are also in the assumption of the invention in this application. Span processing of the fuel cell 
anode plate is carried out by such artificial ******, for example, it is about 1cm length by about 40- 
micron width of face, and cathode is about 1cm length for example, by about 160-micron width of face. 
In this example, cathode area is about 4 times the anode area. In such the example, the interaction of 
oxygen with a catalyst increases relatively [ product / which combined an anode plate and cathode / 
whole surface ]. In many cases, the late power of the catalytic reaction in cathode restricts the power 
reinforcement of a fuel cell. Therefore, the increment in the cathode area to an anode area increases 
overall power reinforcement. Of course, fuel cell space which supplies a fuel to an anode plate and/or 
cathode is size-ized as an option according to an anode plate and/or cathode size. Therefore, 
unsymmetrical fuel cell space is assumption within the limits of the invention in this application, for 
example, fuel cell space is arranged by the unsymmetrical target side by side in a flat surface as an 
option. These space provides the fuel like hydrogen or oxygen with access. Space contains the same size 
or different size as the option. 
[0042] 

Late actuation of ORR is the big factor of loss of PEMFC of a current. This effect will be selectively 
eased at least by the increment in the ratio of cathode area to an anode area. Although this is impossible 
in a bipolar fuel cell, offer of the area of cathode which is different in the case of the flat tip fuel cell in 
this case, and an anode plate becomes possible, and is desirable to improvement in the engine 
performance of a fuel cell. Therefore, in the 1 suitable example of the invention in this application, the 
ratio of the hollow part width of face of oxygen and hydrogen is set to about 4: 1 by the oxygen hollow 
part of about 160-micron width of face, and the hydrogen hollow part of about 40-micron width of face. 
Being able to change this ratio easily with the layout of a mask, this is the description of a flat tip fuel 
cell. 
[0043] 

The pore of this thin film offers gaseous diffusion and/or gas migration. In 1 suitable example, coating 
of the porosity thin film film is carried out with the catalyst. For example, hydrogen is diffused from a 
pore, reaches on a catalyst, and is ionized by two protons. The proton generated in the anode plate goes 
into the ion measurement film, and contacts the catalyst containing the film closely. The electron emitted 
by hydrogen ion-ization goes into a gold charge collector, and flows out of an anode plate electrode. In 
the case of cathode, coating of the film is carried out with the catalyst in a contact condition on intimate 
terms with the ion measurement film. An oxygen molecule is diffused, and/or passes artificial ******, i s 
carried, and is ionized on a catalyst. The proton generated in an anode plate goes into the ion 
measurement film, and causes the proton diffusion to cathode. Then, a proton is combined with oxygen 
ion and the electron from a charge collector, forms a water molecule, and completes the electrochemistry 
process of a fuel cell. Catalyst acceleration electrochemical reaction makes an anode plate and cathode 
generate potential, and generates a current. As mentioned above, the invention in this application is not 
limited to one anode plate or cathode. The fuel cell of two or more cell type is also in the assumption of 
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the invention in this application at two or more plate battery and/or two or more cathode cell lists. 
[0044] 

The example of the invention in this application containing the new ****** film film conquers the 
limiting factor seen with the conventional proton exchange film fuel cell. It is because the pore of the 
conventional film is difficult to provide. The ****** film film of the invention in this application is 
offered according to the standard lithography by which hole size is regulated by the lithography process. 
The known modem mass-production-method lithography technique can offer the size of about 0.18 
microns at least. The film of the invention in this application which followed, for example, contained the 
pore of the diameter of about 0.18 micron is assumption within the limits of the invention in this 
application. Of course, the invention in this application is not limited to the present technique, and the 
description of a still smaller aperture will be offered with the new technique in the future. 
Fundamentally, an advance of techniques, such as a lithography technique, will enable it to be provided 
in a pitch still smaller a pore and big. 
[0045] 

To illustrate to drawing 1 5 , the thin film contains gold and allocation of gold is controlled by the 
activity of a mask. According to 1 suitable example, at least one anode plate and at least one cathode are 
offered withgold. The gold-plated gap (what offers a pore in the opening between pores) offers an 
electronic transition and conductivity by the golden electronic collector. 
[0046] 

As mentioned above, the thin film film includes the catalyst as the option. In another example, a catalyst 
is applied on the surface of a wafer through chemistry deposition processing and/or sputtering 
processing. In the 1 suitable example containing the thin film film, a catalyst is applied in the process 
like the ink processing which wrote in for example, sputtering processing, vacuum evaporationo 
processing, and/or a catalyst on the thin film. In 1 suitable example, platinum is applied following gold. 
[0047] 

As mentioned above, the thin layer film is suitable for offer of various electrode gestalten. This 
description is offered with a silicon wafer and based on the masking techniques in which it was known 
for formation of the thin layer film, or those new application. 
[0048] 

One suitable example of the invention in this application is related with the manufacture approach of an 
invention film. The step which this approach provides with the support substrate like a silicon wafer, 
The step which forms the layer like the silicon-dioxide layer of about 2-micron thickness as a "stop 
layer" by etching processing on a substrate, For example, the step which makes the film which has some 
tension for low stress form in the side front of the stop layer of the film containing the silicon nitride 
below about 5-micron thickness, With the step which carries out patternizing processing of the film with 
a mask, for example, the step which used the gas plasma and which carries out etching processing of the 
film, for example by dry etching, and prepares a pore, The step which washes the residual mask matter, 
and the step which carries out pattern processing of the charge collector with a mask at a film, For 
example, the step which carries out the deposit of the conductive matter to a film by vacuum 
evaporationo processing, With the step which washes the residual mask matter, for example, the step 
which protects a **** film in the layer containing the photoresist matter, The step which carries out 
deposition processing of the photoresist matter at the non-film plane of a supporting-structure object, 
and/or carries out masking processing, The step which carries out etching processing of the non-film 
plane of a supporting-structure object in a high aspect ratio etching process including the high selectivity 
over a stop layer, The step which washes the residual mask matter, the step which removes a stop layer, 
and the step which washes a protective layer from a film are included. 
[0049] 

In another example, a part of above-mentioned step is an option. For example, in 1 suitable example, as 
for the film, the conductive polymer etc. contains conductive matter, such as gold (for example, 
polyacethylene), aluminum, and/or platinum. In such an example, the film includes the etching stop as 
the option. Therefore, the need for the etching stop layer of another object is eliminated. 
[0050] 

In the suitable example, the film by which etching processing was carried out contains the conductive 
**** film. In 1 suitable example, the conductive **** film by which etching processing was carried out 
contains at least one electrode. The conductive **** film by which etching processing was carried out 
contains at least one layer, and the layer contains at least one layer containing a conductive layer and a 
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dielectric layer. 
[0051] 

The fuel cell of the invention in this application contains hydrogen, air, a methanol, a hydrocarbon, 

alcohol, and the fuel like other matter containing a redox pair. 

[0052] 

The negotiation way of a fuel and trash is offered with a variegated gestalt including a conduit and/or 

flow tubing. 

[0053] 

a "flat tip" — although the vocabulary is used, the fuel cell of the invention in this application is not 
limited to a flat tip. A curved surface, a flexible side, and other configurations (for example, cylindrical, 
a polygon, etc.) are in the scope of the invention in this application. 

Manufacture of other elements using the technique of the invention in this application According to the 
invention in this application, the processed film is effective in injection molding processing and/or 
embossing processing. For example, generally compact disk industry carries out coating processing of 
the substrate with a metal, and creates a master phonograph record. A master phonograph record is used 
for embossing processing of a compact disk. When the most, in order to manufacture the compact disk 
of proper quality, the master phonograph record must have the super-thin property. According to the 
invention in this application, the processed film acts as a master. In 1 suitable example, the processed 
film master board has stability and is made in agreement by the configuration of the object by which 
embossing processing is carried out. In another suitable example, the processed film can be used as a 
mold used for example, in injection molding processing. In addition to the processed film, in still more 
nearly another suitable example, the mold contains the silicon wafer only for the silicon wafer by which 
etching processing was carried out. 
[0054] 

In 1 suitable example, the invention in this application offers the embossing approach of a substrate. The 
step which this approach provides with a support substrate, and the step which forms a film on a support 
substrate, The step which carries out pattern processing of the description, the step which offers the 2nd 
substrate, and the step which carries out embossing processing of the description of a film into the 2nd 
substrate are included in the film. Suitably Pattern processing contains at least 1 step chosen from the 
group which changes at the step which adds the matter to a film, and the step which extracts the matter 
from a film. 
[0055] 

In 1 suitable example, the invention in this application offers the approach of manufacturing a mold. The 
step which this approach provides with a silicon substrate, the step which carries out pattern processing 
of the silicon substrate, and the step which a silicon substrate is contacted into a deformable ingredient 
and imprints a pattern into a deformable ingredient are included, and pattern processing contains suitably 
at least 1 step chosen from the group which changes at the step which adds the matter to a film, and the 
step which extracts the matter from a film. 
[0056] 

According to the invention in this application, the technique currently indicated here is suitable for the 
pattern processing including the etching processing and other processings which can add the matter to 
FURUMU and/or a wafer, and/or can extract the matter. 

Gas permeability research of a wafer film example The gas permeability of the porosity n+Si film of the 
invention in this application was investigated. The test for the gas of a single string [ research ] from H2 
to Xe was included. Nerve gas resemblance dimethyl methyl HOSUFONETO (DMMP) was contained 
in these. Conductance is fixed over a 0.1 to 10-torr pore inlet pressure range, and the molecular flow was 
established as a carriage device. As expected by the molecular flow, the abbreviation correlation was 
discovered between conductance and die reverse square root of gas molecule weight. The movement 
ratio was equal to the above-mentioned n+Si film. 
[0057] 

64% of rates of a pit was anticipation porous within the limits in the comparison with the measured 
movement ratio and the calculated movement ratio. Unusual low ****** (200 torrs) was observed to 
these film. The fluid became viscosity. One possible explanation of this observation is that the parameter 
defect of the big cross section exists. These defects of count are 16-micron cylinder holes, and it was 
shown that the consistency is two per film. The defect of a big path will decrease greatly the 
effectiveness of a process in which a side attachment wall is mediated, in order that the number of gas / 
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side-attachment-wall collisions may decrease during conversion of a molecule. 
[0058] 

The above-mentioned result is explained in full detail below. The gas permeability test was designed so 
that the description of the film (about 0.005 to about 0.02-ohmcm) of the about 50-micron thickness 
offered by n+Si might be investigated. It was manufactured because the film of five sheets anode-plate— 
ization-processes the 50 micron thickness film of residuals formed by KOH etching processing. These 
film was anode-plate-ization-processed with the about 1 : 1 HF/EtOH electrolyte for about 82 minutes by 
the anticipation current reinforcement of about 50 mA/cm2. The membranous conductance value was 
determined from the inlet (Pi) of a pore, and measurement of an outlet (Po) pressure, and the 
conductance value was calculated based on it (400 (C=(4001-/s)/(Pi/Po) -1) I/s corresponds to the outlet 
pump rate of a pore, and is equal to the pump rate of a system). The inlet pressure was measured by 
constant temperature capacitance diamond flag MUGEJI, and the outlet pressure was measured by N2 
calibrating (NIST trace is possible) ion gage. Calibration processing of this ion gage was carried out to 
other gas investigated by measuring gage sensibility using the spin (NIST trace being possible) rotor 
gage calibrated N2. 
[0059] 

According to the result, the gas which passes the film is a molecule by the pressure of 10 torrs or less. 
Conductance changes as a gas type function, and as predicted by the molecular flow, it is not related to a 
pressure. The delicate fluctuation which the graph which shows the relation between conductance and a 
pressure shows is as a result of a discrete pressure step, timing offset of the gage used for measuring Pi 
and Po, and a time amount constant. 
[0060] 

The area conductance (it is Normal-ization to a film surface product) by which these film was measured 
is 5.16x10-3 and 1.68x10-3 to helium and 02, respectively. It is I/cm2. These values are equal to helium 
and the O binary which were reported as 5.16x10-3 mentioned above and 1 .85x10-3 conveniently 
[memorandum: "migration which passes the reserve result; silicon [ porosity ] (PS) film of H and O", 
KR. ZABAJIRU, and June 10, 1997]. 
[0061] 

8.8nm of average apertures, 50-micron length, and [besides HERINO - R. - HERINO, G. Born Chill, 
K. barrier, C. Bertrand, J.L. GINOKUSU, and an electrochemistry institute magazine ~ the hole which 
134(8) 1987 and 1994] offered — count of the prediction conductance value which used size allocation 
offers the equal value of **** 64%. This ****** is within the limits of the current reinforcement used 
for anode plate-ization, and HF consistency. The response of these film was measured also to a series of 
additional gas. The value of an experiment was plotted as a function of the inverse number of the square 
root of the amount of gas molecules, in order to show that this expected relation is used to the transport 
in these pores. This plot curve shows the expected line type (primary) dependence. It has suggested that 
much bigger deflection than the deflection which excessive flow is supported by the mutual support 
device (H2 explains), or was predicted has occurred at the pump rate of a system, and the data that big 
deflection is observed with height molecular weight have distorted measured value. 
[0062] 

Measurement by the inlet pressure not more than 1 00m torr of conductance becomes difficult. This 
effect is clearly shown by the data the measured conductance seems to decrease a little with low voltage. 
This effect will be as a result of the drift phenomenon of the measured value of a base-line ion gage. An 
ion gage is used for measurement of a pore outlet pressure there. This system makes this drift the 
minimum, and it is designed so that the lower limit of the numeric value of conductance may be dropped 
even to the inlet pressure not more than 1m torr. The conductance measured by 2m torr for DMMP 
shows how drift minimum-ization offers a conductance value by the low inlet pressure. 
[0063] 

In spite of correlation of an experiment and a potential result, defect structure seems to be the main 
mechanism of the gas migration in these film. From the film data corresponding to the lifting pore inlet 
pressure exceeding a 10-torr limitation, if it exceeds 10 torrs, conductance will start an increment and 
will rise by the pressure and line type relation. As for this type of response, a viscous flow becomes 
dominant to the capillarity of the conversion section at the last typically. The response of a capillary tube 
array is calculated using a new DOSEN (Knudsen) formula. 

C = n C M [0.5 5 2 + 0.81 6 - 0.009 In(1+21 6)] 
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[0064] 

n is the number of pores and O is a non-unit parameter equal to the ratio of the multiplication of a 
pressure [ in / to the value to which viscous conductance (Cv) becomes equal to molecule conductance 
(CM) / all values ], and a path, [it indicates deflection with the pressure of the conductance expected to 
be if 5.3:1 1.3nm pore by which load allocation of the data was carried out assumes that it is concerned 
with a negotiation - R. - HERINO, G. bone chill, K. barrier, C. Bertrand, J.L. GINOUKUSU, the 
electrochemistry institute magazine 134 (8), and 1987 and 1994 — ] . this hole — the data expected to 
generate the conversion style gestalt over a size distribution in 1 000 torrs or more show that it is 
participating in the conduction by which much big cross-section parameter structure is observed by these 
film. The search made to fit appropriate to experimental data offers a 1 6-micron average aperture to the 
structure which can be transmitted. Probably, about 2 pores / film is needed for the measured conduction 
which passes these film by the 1 6-micron aperture. 
[0065] 

When a ** style is supported by the pore of 5.3 to 1 1 .3 expectednm range in another explanation, 

existence of these defects that generate unusual low ****** is the cause. 

[0066] 

the hole with which a result is expected by 10% of ****** along with the pore of about 8 microns and 
the diameter of about 1 6 micron distributed over the film of five sheets — the combination response 
(congruence mode distribution) of distribution is shown. The obtained curve makes the conductance 
which led the conversion style field predict. According to count, the attempt which fluctuates 
congruence mode distribution in shifting the diameter of a defect to about 1 micron causes still severer 
too little prediction of conductance from the predicted hole density, making contribution increase. 
[0067] 

It has suggested that the result is participating in a lot of conduction of the film with which defect 
structure was studied, a big hole — existence of a cross-section parameter defect affects greatly an 
application gestalt which regulates the process which a hole side-attachment-wall collision desires. The 
time-dependent separation created by the chemical or absorption generated according to a surface 
catalyst is a separate process, and those effectiveness will be greatly reduced by reduction of the side- 
attachment-wall collision frequency experienced with a molecule during hole migration. The precedent 
of congruence model hole size allocation shows the severity of this problem. In the case of the 
precedent, 84% of conduction is offered by the still bigger pore when the pressure is stopped by about 
20 torrs or less. In the condition that a viscous flow passes these pores, the amount percent of conduction 
goes up to about 95% by 700 torrs. These values show what the secondary role will be played for in the 
process which the pore of the minor diameter meant desires. 
[0068] 

The further experimental result is indicated below about the fuel cell of the invention in this application. 
The above-mentioned experiment shows the evidence of the macrostructure defect of a porosity silicon 
substrate so that it may be proved with the low voltage threshold of the molecule-viscous flow of both Si 
film of P type and N type. These defects are eliminated by desiccation processing of the film which used 
the super critical C02 extract technique. Before, the air-drying of all the field support Si film was 
carried out after the long impregnation process within H20. 
[0069] 

the hole with which the structure of participating in a viscous object migration phenomenon originates in 
the capillary force under desiccation based on these results — it was found that it is surely an inside 
crack. As first attempt which makes capillary force min, the film by which background support was 
carried out sank in isopropanol. This has the surface tension of the abbreviation 1/3 of water. It is shown 
that an experimental result can be dried from C3H70H, without the film doing damage to hole structure. 
However, the problem whether the film can be equal to desiccation by H20 which permeates hole 
structure remains. This problem is an accessory at application to the fuel cell with which the film 
contacts H20 and performs that hydration / dehydration cycle a little. 
[0070] 

The experiment of the hydration / dehydration cycle in a background supporting lamella (n-Si, about 
0.005 to about 0.02-ohmcm) was conducted. The film was offered from the impregnation bus of 
C3H70H, and was moved directly, without deionization H2 minding desiccation (18-M omegacm). Gall 
was offering the all-out humidity of a pore using the compatibility of C3H70H and H20. It placed and 
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changed the air-drying of the film into the 16-hour impregnation condition. The film showed the 
molecular flow to the pressure to 1000 torrs. The permeability of helium was 7x10-8 mol s-lm-2Pa-l . 
This value is helium permeability within the limits measured to the combination of the n-Si (about 0.005 
to about 0.02-ohmcm) film by which side support was carried out with three anode-plate— ization- 
processed backgrounds under the same conditions (from -8 to about [ About 5x10 ] 1x10- 7mols -lm- 
2Pa- 1). This result is supporting the conclusion that physical stress can be borne, while the film by 
which background support was carried out dries. 
[0071] 

The low ****** of these film was also inspected. Prediction permeability 5x10-6 mol s-lm-2Pa-l 
calculated is based on lOnm of average apertures, and the 50% of the maximum osculum ****. 
Measured value suggests i%of******of 1 /several 10. Two explanation exists in a coming [ it ] low 
value. They are the hole (path which decreases from the anode plate-ized side inside) of the path by 
which the taper was carried out, the finite hole which does not penetrate the background of the high- 
density and offering film, or ****. Both possibility of these offers the pore of the high volume low cross 
section measured through abundant loss. Existence of a layer [ exhausting ] and the limited hole 
movability explain possibility that the pore has not penetrated. It is that only the pore penetrated in short 
adjoins a honeycomb supporting-structure object, and is located, because, the hole which passes the film 
exaggerated layer which becomes thin — it is because the motion limiting factor of injection exists. 
Fluctuation of vertical ****** i s 0.01-ohmcm by HERINO etc., although based on an indeterminate 
aperture. It is observed that it is n-Si (electrochemistry institute magazine 134 (8) 1994). 
[0072] 

In order to investigate whether permeability increases or not, the background of a side supporting 
lamella was etched. The specific film has been arranged with the supporting- structure object on a 
polyethylene retaining ring. The hydrogen fluoride which descended about 49% of the weight was 
placed on the supporting-structure object. Although HF was left behind on the 45-minute 
mesenteriolum, there was no trace of osmosis in the front face of the film. Quenching processing was 
carried out within deionization H20 after etching, and the film was dried, helium osmosis test offered 
the value of 5x10-6 mol-lm-2Pa-l. Lifting of this value in high voltage is as a result of the pump rate 
which decreased. The gas migration which increased is obtained by the increment in the pore of one 5 
times the number of this, or a 1.7 times as many average aperture as this. Clearance of low ****** 
[ expendability ] is convenient. It is because etching time serves as 9nm Si (etching time of 0.2nm s-1) 
clearance. This is the appropriate forecast of the thickness [ exhausting ] of n-Si (S. R. Morrison, "the 
electrochemistry of a semi-conductor and a gold oxide group electrode", a general meeting, 1980 or 69 
pages), the suitable hole in a membranous background — an escape is desirable, because, the hole with 
which etching processing is not performed to the overall length of a pore, but the radial body migration 
in a pore enters in the film — it is because the indirect evidence of limiting side-attachment-wall etching 
extent exists. 
[0073] 

Permeability is utilized for explanation that clearance of the controlled matter has big effect on 
migration. This experiment did not discover a difference between these two possibility. The activity after 
anode plate-ized processing of reactive ion etching is useful to a migration barrier determining what kind 
of thing it is by removing the layer before and behind the film gradually, and investigating the increment 
in permeability. Liquid concentration of a pore is not the problem of possibility. In pore inlet gas pulse 
measurement of Xe and SF6, time lag did not occur in the second range from a ms. The difference of the 
diffusion coefficient from a free hole to a liquid restoration hole (from 10-2 to 10-5cm2s-l) generates 
the shift of the time lag from below a ms to several or less seconds according to the time amount of hole 
restoration. 
[0074] 

The result of the above-mentioned experiment can manufacture the gas permeability film by which 
porosity Si micro processing was carried out, and is characterized by migration as a new DOSEN style, 
permeability can calculate to any gases, and it is shown that the polygon supporting structure by which 
background support was carried out offers the strong film. 

Pt deposition By the original deposition processing of platinum, chemical plating of Pt in the solution of 
about 0.001 M concentration was used in about 4.4 (it adjusts by HC1) from abbreviation pH 2.5 from 
about 0.01M. This deposition method offered the micron thickness film. The object of Pt catalyst bed is 
not making a pore block Pt layer and not making a gas stream block. 
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Engine performance of a fuel cell The fuel cell was tested with the sandwiches gestalt using the nation 

film. The engine performance is shown in drawing 17 as a polar curve. 

[0075] 

Measurement of permeability was performed using the instrument as it shown that a hydrogen style 
passes through the anode plate and cathode of a device of the invention in this application by part for 
about 5ml/. However, even if it blocks cathode from airstream, a fuel cell is not closed thoroughly. It has 
suggested that oxygen can diffuse about 50% of degradation to the perimeter in a fuel cell. 
[0076] 

Generally, hydrogen utilization effectiveness is offered by the improvement of the ****** of a gaseous 
diffusion supporting-structure object, an improvement of electroplating, and the improvement of a 
catalyst / electrolyte interface including the improvement of for example, a hydrogen style, and catalyst 
(for example, platinum) coating. Electroplating improves by film deposition processing from the 
solution and/or hotpress of the polymer film which is for example, a NAFION film. 
[0077] 

The **** silicon base film of the invention in this application is. illustrated by drawing 16 . This micro 
graph is illustrating about 50mm film of about 50 mA/cm2 which n+-Si does not support. 
[0078] ~ 

The fuel cell of the invention in this application is fit for application broad as a suitable object for dc- 
battery exchange. The object for application contains the electronic equipment for general (a gestalt 
telephone, PDA, laptop computer). Especially the power source of the chip base for micro machines is 
useful. In this application, it is possible to offer a fiiel cell power-source converter on the same wafer as 
a micro machine, and accumulation Microsystem of the chip base is provided with for example, a sensor 
function, a thinking function, communication facility, and a micro machine function. For example, a 
micro robot is suitably moved with such a fuel cell of a chip power source. 
[0079] 

As mentioned above, configuration-izing and actuation in an elevated temperature are possible for the 
invention in this application. Hot (from about 100 degrees C to about 1000 degrees C) configuration- 
izing and actuation of the device of the invention in this application make fuel supply easy, and enable 
direct utilization of a hydrocarbon fuel or alcohol fuel. Elevated- temperature actuation and 
configuration-ization enable internal playback of these fuels, and supply hydrogen as a main fuel. 
[0080] 

According to the invention in this application, elevated-temperature actuation / configuration-izing is 
possible through the activity of the charge collector on platinum, the known oxide conductor like the 
zirconium dioxide electrolyte on other heat-resistant catalysts, for example, an oxidization yttrium 
stabilization zirconium dioxide, i.e., YSZ, or the silicon nitride film. With this simple gestalt, platinum 
or other suitable heat resisting materials act as a distributed catalyst and a charge collector. 
[0081] 

The YSZ electrolyte constituent in which deposition processing is possible includes the presentation of 
0.9ZrO(s)2+0.04Y2O3+0.06Sc 203 in the presentation list of 0.9ZrO(s) 2+0.1 Y203 by a solution 
method, the sputtering method, slurry method, the tape method, or other approaches. 
[0082] 

According to the invention in this application, both proton conductor elevated-temperature electrolytes 
can be used with an oxide conductor. An oxide, for example, Pr02, Ce02, and In 203, and an 
oxidization constituent, for example, manganite, and cobalt glance exist [ noble metals, for example Pt, 
Au, Ag and Pd, an Ag/Pd alloy, and a list ] in the elevated-temperature catalyst matter by which 
deposition processing is carried out in option by the solution, the spatter, CVD, or other approaches at 
non-noble metals, for example, nickel, Co, Cu, and Fe, and a list. 
[0083] 

The invention in this application enables quick equipment development and best-ization. The above- 
mentioned example provided with 1 8 fuel cell devices (each thousands cells) with the wafer of one body 
offers best-ization by the combination of the component matter (for example, a catalyst, the film, and an 
equipment design (an electrode configuration, pit size, water management **, such as a technique)). By 
this approach, each device configuration and other design parameters change symmetrically as an option 
through a mask design, and a catalyst and the film change symmetrically through the controlled 
deposition processing (mask of CVD or sputtering deposition processing), or it changes symmetrically 
by the controlled migration by the liquid gestalt (for example, ink jet deposition processing). 
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[0084] 

A parallel diagnosis of the wafer of two or more devices is attained by parallel measurement of the 
thermal image of the device wafer for plurality for the embedded sensor, optical three NINGU, or heat 
measurement of each device, or the device engine performance (gas consumption, an electrical potential 
difference, a current, heat, pH) of each [ "docking" of the wafer description module to a wafer ]. 
[0085] 

Many device gestalten are not the conventional cut and the try mold development technique, and this 
approach can estimate in parallel. Each device design or gestalt can carry out [ best ]-izing promptly. For 
example, the fuel cell pair of 104 is offered on a chip. It is these chips, for example, a catalyst gestalt 
changes on the surface of a wafer. Next, each fuel cell is inspected by measuring a polar curve for 1 0 
seconds. This combination technique makes the experimentation which requires the staff-time amount of 
what 1 million finish in one day. 
[0086] 

The variegated example of the invention in this application For example, unification of a fuel cell with 
electronic equipment, mass production method of the fuel cell which used the automaton of the semi- 
conductor manufacture industry, and still thinner film, Still higher proton mobility, semi-conductor type 
INTAKONEKUTO, and still higher current collection effectiveness, Depending on a flexible prism 
gestalt factor, scale nature, and an operation gestalt, an end plate, Abatement of a bolt, a tie rod, etc., a 
still higher energy density, the formation of quick best, The unification with chemistry or a metal 
hydrate H2 preservation system, the electrolysis machine for charge of the chip base, Power-source 
management accumulation, liquid fuel inclusion (for example, MeOH), the pre cast, or the flexible 
activity of other film, 3 way interface microstructure control the hole processed from the polish Si wafer 
side — it is based on construction of the interface from "a grand rise" to the pore by which catalyst 
processing of the size was carried out — The catalyst in the control depth into the pore by 
electrochemistry deposition processing and spin casting processing, arrangement of an ionomer, and 
reduction of ionomer thickness are offered. 
[0087] 

These examples are similarly repeated by exchanging general or special reactant and/or the actuation 

conditions of the invention in this application for the thing of a precedent. 

[0088] 

As mentioned above, although the invention in this application was explained using the suitable 
example, the same result will be obtained in other examples. Probably, modification and correction of 
these examples of the invention in this application will be clear to this work engineer. They are within 
the limits of the scope of the invention in this application, and are indicated by the "claim." 
[Brief Description of the Drawings] 

[Drawing 1 a] Drawing 1 a is the schematic diagram of the fuel cell for energy generation. 

[Drawing 1 b] Drawing 1 b is the schematic diagram of a electrolysis cell. 

[Drawing 2 a] Drawing 2 a is the schematic diagram of a proton conductor including a catalyst. 

[Drawing 2 b] Drawing 2 b is the schematic diagram of the particle holding a catalyst. 

[Drawing 3] Drawing 3 is a plot showing the relation between cell voltage and current reinforcement. 

[Drawing 4] Drawing 4 is the schematic diagram of 1 suitable example of the flat tip fuel cell of the 

invention in this application. 

[Drawing 5] Drawing 5 is the sectional view of 1 suitable example of the flat tip fuel cell of the 
invention in this application. 

[Drawing 6 a] Drawing 6 a is the schematic diagram of 1 suitable example of the electrode array 
structure of the invention in this application. 

[Drawing 6 b] Drawing 6 b is the schematic diagram of 1 suitable example of the electrode array 
structure of the invention in this application. 

[Drawing 6 c] Drawing 6 c is the schematic diagram of 1 suitable example of the electrode array 
structure of the invention in this application. 

[Drawing 7] Drawing 7 is the schematic diagram of 1 suitable example of the bipolar cell of the 
invention in this application. 

[Drawing 8] Drawing 8 is the sectional view of 1 suitable example of the fuel cell of the invention in this 
application. 

[Drawing 9] Drawing 9 is plane-cross-section drawing of the negotiation way of 1 suitable example of 
the invention in this application. 
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[Drawing 10] Drawing 10 is the top view of the fuel cell of 1 suitable example of the invention in this 
application. 

[Drawing 11] Drawing 1 1 is the top view of two or more fuel cells depended on 1 suitable example of 
the invention in this application. 

[Drawing 12 a] Drawing 12 a is the schematic diagram of the lithograph process by 1 suitable example 
of the invention in this application. 

[Drawing 12 b] Drawing 12 b is the schematic diagram of the lithograph process by 1 suitable example 
of the invention in this application. 

[Drawing 13] Drawing 13 is the electron microscope top view of the silicon wafer by 1 suitable example 
of the invention in this application by which etching processing was carried out. 

[Drawing 14 a] Drawing 14 a is the electron microscope side elevation of the silicon wafer by 1 suitable 

example of the invention in this application by which etching processing was carried out. 

[Drawing 14 b] Drawing 14 b is the electron microscope side elevation of the silicon wafer by 1 suitable 

example of the invention in this application by which etching processing was carried out. 

[Drawing 15] Drawing 15 is some top views of the electrode array structure by 1 suitable example of the 

invention in this application. 

[Drawing 16] Drawing 16 is the electron microscope top view of the silicone film by 1 suitable example 
of the invention in this application by which anodic treatment was carried out. 

[Drawing 1 7] Drawing 17 is the plot showing the polarity of the fuel cell by 1 suitable example of the 
invention in this application. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2 a] 
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Fig. 2a 

[Drawing 2 b] 
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Fig. 2b 

[Drawing 3] 
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[Drawing 4] 
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Fig. 4 

[Drawing 5] 
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Fig. 5 



[Drawing 6 a] 
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Fig. 6a 



[Drawing 6 b] 




Fig. 6b 

[Drawing 6 c] 
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Fig. 7 

[Drawing 8 ] 
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Fig. 8 
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[Drawing 10 ] 
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Fig. 10 

[Drawing 11 ] 
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[Drawing 12 b] 
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[Drawing 14 a] 
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[Drawing 14 b] 
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[Drawing 16] 
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